SUMMARY In three unrelated families with transmitted retinoblastoma 43 members were tested for HLA-A, B, C, and DR antigens. On 18 patients, 16 unaffected relatives, and 16 controls, mixed lymphocyte cultures were carried out and the response to mitogens, phytohaemagglutinin, concanavalin A, and pokeweed mitogen examined. There were no associations of retinoblastoma with any HLA antigen. A reduction in T cell function is suggested by the results of the mitogen tests.
Retinoblastoma, with an incidence in North-east England of 1 in 16 000, is a malignancy that poses many problems. In some patients it can develop almost at birth and pursue a relentless course despite vigorous and sophisticated treatment, while in other members of the same family the disease, although presumably caused by the same gene, behaves very differently. One member of the first family in the present investigation (II, 12) had a large tumour necessitating enucleation at 6 weeks of age, but a similar tumour in the other eye underwent spontaneous regression. Her sister (II, 14) had one eye completely free of tumour but had a large regressed tumour in the other. A third member (11, 4) had small flat calcified lesions in both eyes, while in the preceding generation the father of these three patients was found at necropsy at the age of 73 to have a dormant, apparently viable, 'retinoma.' Retinoblastoma can present at any age, though usually in infancy; it may affect one or both eyes; it may occur and then spontaneously regress; there may be endophytic, exophytic, or diffuse infiltrating growth; if untreated it is likely to cause death, usually within two years but possibly as late as eleven years from onset, or in a minority of cases an early tumour may regress. There are inherited and non-inherited forms.
To account for the considerable intrafamilial variability that occurs clinically, and the occurrence of occasional spontaneous regression, it has been 
Results

HLA TYPING
The distribution of HLA haplotypes in each family is i shown in Fig. 1. For family 1 Multiple linear regression analysis also revealed a significant difference for PHA stimulation between family and patient groups (p<005), and between control and patient groups (p<O-O1).
Discussion
The possibility of involvement of immunogenetic mechanisms in the development and regression of retinoblastoma has been discussed on several occasions-for example, by Gallie et al. 4 and Roberts and Aherne.' The present results give some support for this. While HLA typing of the subjects did not reveal any significant non-random segregation within families, and as expected there was no evidence of linkage or association with retinoblastoma, the lymphocyte transformation tests, which measure the afferent arm of the immune response, and the results of the mixed lymphocyte reaction, are more positive.
The three mitogens used here stimulate different but overlapping lymphocyte populations. PHA mainly stimulates proliferation of the majority of T cell subpopulations; con A is also a T cell mitogen, which activates different subpopulations at different doses-helper cells at suboptimal doses, and most T cell populations at optimal dose. PWM stimulates both T cells and B cells. In mixed lymphocyte cultures the response to a standard pool of stimulating cells is a measure of the ability to respond, by T helper cell proliferation, to allogeneic challenge.
The results indicate that in vitro lymphocyte transformation in response to these non-specific mitogens is reduced among retinoblastoma patients compared with controls. Mean responses among unaffected family were intermediate between the patient and control groups. Moreover the reduced MLR to allogeneic cells not only confirms but goes further than the results of the earlier study of family 1,3 for it takes into account the fact that the extent of the reaction reflects the degree of histocompatibility between the individuals tested, and especially at the HLA D/DR locus. Hence MLC comparisons need to be made within groups of subjects with similar degrees of disparity-that is, having two haplotypes in common, one haplotype, or no haplotype in common. In the present study significant differences occurred in the one haplotype disparate group, where the mean response in patients versus controls, unaffected family versus controls, and controls versus unaffected family was below that in controls versus controls. The responses to the mitogens and allogeneic cells in combination suggest a general depression in cell mediated immunity, and particularly a reduced T cell function in patients.
No studies of general cell mediated immunity in retinoblastoma have been reported, most immunological studies focusing on the reactivity of patients to tumour cell lines and the characterisation of immune complexes,4"' and as yet the antigens in such reactions are poorly characterised. However, a reduction in cell mediated immunity has frequently been observed in patients with other malignant disease, such as chronic lymphocytic leukaemia, Hodgkin's disease, and carcinoma of the breast, lung, and colon.>" There are conflicting opinions on whether this degree of depression correlates with disease activity.2"'4 Initially it was assumed that the reduced cell mediated immunity resulted from an impairment of the cell populations directly involved in the responses being measured. Today, however, there is increasing evidence that these cell populations are functionally intact but are actively inhibited by the action of suppressor cell populations, particularly suppressor T cells and monocytes, for their removal often restores in vitro proliferative capacity to normal levels in most patients.
The reduction in in-vitro lymphocyte proliferation in retinoblastoma patients in the present study might be mediated by active suppressor mechanisms as described in other malignancies. 1" However, alternative explanations must also be considered. There might be a reduction in the number of circulating T cells, or an alteration in the ratio of T cell subsets, or there could be a specific defect in the proliferative capacity of the responding T cell populations. There is no evidence of a specific impairment in the ability to recognise cell surface antigens.
In the mitogen and MLC tests the lower level of response in the two with regressed tumours may be partly a function of their older age. However, Berlinger and Good" studied cancer free individuals from family aggregates of hereditary colonic carcinoma and found that in individuals with no evidence of precancerous disease the response to allogeneic stimuli was decreased. This deficiency could in some cases be attributed to the suppressive influence of adherent cells (monocytes) on normally responding lymphocytes. A similar pattern was observed in the present retinoblastoma families. Unaffected family members showed a significantly reduced response to allogeneic cells but did not differ in mitogen responsiveness. This group was heterogeneous, since it included both those without retinoblastoma and the silent transmitters, and it would be worth inquiring whether the reduced cell mediated immunity is restricted to the latter. 
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